Determination of the binding specificity of an integral membrane protein by saturation transfer difference NMR: RGD peptide ligands binding to integrin alphaIIbbeta3.
Saturation transfer difference (STD) NMR is a fast and versatile method to screen compound mixtures in the presence of a receptor for binding affinity and to characterize the ligand's binding epitope. Here we demonstrate that ligand interactions with integral membrane proteins can be investigated by STD NMR if the receptor is embedded into the lipid bilayer of a liposome. The integrin alphaIIbbeta3, also termed GPIIb-IIIa, is a platelet surface glycoprotein that plays a pivotal role in platelet aggregation and that interacts with proteins and peptides presenting the peptide recognition motif RGD. Purified human integrin alphaIIbbeta3 was incorporated into liposomes, and the binding of RGD peptides was analyzed by STD NMR techniques. Cyclo(RGDfV) gave STD NMR effects in the presence of liposomes containing the integrin. The magnitude of the STD effect as a function of the ligand's concentration gave a value for the dissociation constant of 30-60 microM. Adding the weakly binding RGD to the solution of cyclo(RGDfV) resulted in STD effects of the stronger ligand cyclo(RGDfV) only. This demonstrates in agreement with literature that the peptide RGD is a much weaker ligand to the integrin than the peptide cyclo(RGDfV) that largely replaces the RGD peptides from the binding site. The binding epitope of the ligand cyclo(RGDfV) was characterized by STD NMR to contain sections of the D-Phe, the Val methyl groups, Arg alpha, beta, and gamma protons, one Hbeta of Asp, and one Halpha of Gly.